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Range and gradation evaluation of air pollution joint prevention and control in Bejing-Tianjin-Hebei region, China XUE
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Abstract: Regional joint prevention and control has become an effective strategy to deal with regional air
pollution with the key point of range and gradation of prevention and control., The long-term pollution monitoring
data,correlation analysis, regression analysis, cluster analysis and other methods were used to determine the joint
prevention and control sub-region, Secondly,the evaluation index system of sub-region’s average air pollution level,
sub-region’s average population density.sub-region’s influence degree on the whole regional pollution and sub-region’
s potential spatial level of pollution control was constructed,and gradation evaluation of sub-regions was applied based
on TOPSIS-grey relational comprehensive simulation model. Finally,the new method was applied to an empirical case
of joint prevention and control of PM;s and O; pollution in 13 cities in the Beijing-Tianjin-Hebei region,China. The
results showed that the Beijing-Tianjin-Hebei region could be divided into four PM;; sub-regions and six Qs sub-
regions. The gradation of the sub-regions was in line with the reality. The scientificity and rationality of the new
method were verified, which could provide a decision basis for the regional joint prevention and control of air pollution
in China,
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TOPSIS-grey relational comprehensive simulation model
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Table 2 Pearson correlation coefficient matrix of PM,s and O, between cities in Beijing-Tianjin-Hebei region
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Fig.1 Cluster diagram of pollution Pearson correlation coefficient of candidate cities in Beijing-Tianjin-Hebei region
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Table 4 Indicators of PM;; in four sub-regions of PM;; pollution in Beijing-Tianjin-Hebei region
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Table 5 Optimal grey correlation coefficient, worst grey
correlation coefficient and grey relevance degree

bt 3] BB F R R* R® F &
Q: 0.803 0.518 0.608 2
PMys Q. 0.460 1.000 0.315 4
Q; 0.678 0.572 0,542 3
Qy 1.000 0.459 0.685 1
@ 0.796 0.555 0.589 1
Q2 0.650 0.577 0.530 3
0 Qs 0.683 0.542 0.557 2
Qy 0.559 0.645 0.464 4
Qs 0.560 0.737 0.432 5
Qs 0.521 0.769 0.404 6

2.4 BRERETRESN
BT PM, 5 B A4S Hi 5 K 0 ) &3, B
» 1308 *

AT PM,; BK By B 425 0 {0 1) T IR R M X 838
B, ERBEXIEL 4 1 PM.; BB B8 F X I8
QM QQTEEMETRE, Q. MQFEE®
WWEL., BTFREKKOSHMAETZEA R
F7 I BKBELRR , S E e B ik & O A ERTIA
BRBiBRiE FIROREIEE N, S RBECEHANS. 5
PM.s A L s Qs B /NG BB S H 75 G140 FE SE AN A 88, 3
EHT O, HEMNRERRKE, F5 4%, TEHT
BREEEW. 6 1 O.BREBKEFXEF,Q,.Q;
MQAESHRTHAELIN,Q .Q. Q. B
M T WALA 3 A, BREE O, /N EE S RAFAE, K
A5 RS v i R T 7R /N9 B A BEAT LR B R B B0
WH,

LSRR, BTHEREST  — TR EH
MBERDMU DB RE TR, 5AKERYE
M BB HAT R R BB HIEADK
BERBEMA, RAER S,

25 BEHBEETERALEZELFLENSN

CEE Al TOPSIS-IK 2 R B &5 & I e #58 F %
FREARBREFXBRHEERUSNEREE
PRIEOLAHAF . PM,BRBTEREE F X, Q. 1 PM,;
GRAKEPEEE QMIBRAEBEMNRKRT Q%
BQUBERAFETE, FE QERBRFTERM
PM,: JAEMAFER. QWIPHANOREREIHE
HMBAFTBREXSE PM, S RERBERK, It



B Y FRHASERBRPOBREREBASSZ2KEH

A Q REANFEREX IR A FEE b, Bk
QI PM,: IR BIERFR B ENE ", Q. WEH
HHRERE, FHADEEMNKRT Q., At Q.4
PM. BEMEFHIE=. QHRESRE,
X5 QUERAAEMMEMAFEYAOHEEEEMN
LR E B AT .

FE,O: BB B F X H,Q, i FXEBA K
HIEX IR O, V544 5 W 72 BT K T H A 6 By Bt 55 7
XI5, B R B SE X QAT O 388, IR ABE |
BEAR Os TS X AN T BREXBHER ., M Q: P
BANEERE, AEBRKN 0. HEEAM, Bk
Q:H O RBEMAEFRHIELE . Hib 4 MNEEBHBE
EFXEEEE OKE. O, B REWREE . 0,188
BRI A OB E A BB R A3E BEE,

AW R, EEEEERBRETF XS
PoKEFHAOFE RBERE B IMKRE SR
R W B 55 £ R 1E, BT TOPSIS-JK 4 56 Bk 45
SN RBELEITIR P BRI S R NSRS LB
HYE, BRI, XA BB T X I8,
MrEERTFTNERTRESSRE.FREEF
SOMBRERIGRBEGBEATEENEBRE X,

3 &5 &

AW 5L R A AT . — ok MR 0 B 3 4y
P AT ER Bl BR 42 T X I R 435 SR /5 78 W R B B Bk 455
FRBASIE KT FHADEE TR K5
BRI E R E RS RS N 4 D EHAT N
BRI ER -, 82 R TOPSIS-IK fa X Bt 4 4 3T
MEBR SRR ESERIFT IS &5, X
2016—2018 EFRE M B E X IR 13 MR T PM,; #l
O, SRR R HAT R IEN R . S REH, K
KoK 4 4 PM,s BB BE 5 F R 88, B
Q={XR®, B, B, BM,E),Q,=(ME .4
KARFE} Qs = {HREE}, Q. = (AR} ;6 4 OB
WJ‘@%E%E{@, Eﬂ Q= {H‘K—%B !fﬁsfﬁ sEg{EE} yQy =
(JE, R}, Q= (R, B, EE2 %),
Q. ={WM &K}, Qs ={(HKED),Q, = (KM}, 4
N PMs BB R B F B ESEHEZAN Q.>
Qi>Q:>Q,,6 1~ O BRBF B F X AL e S 4
RAHNQ>Q:>Q:>Q>Q:>Q. HEERIE
PM,; fil O:BRBFBK 3 F XM R > MEREM S H H
BEFRBAKT. BREZME A D TREE S BRE 5L AH
fRHAHRERE B RETFERUS55%
WMk EA —E R,

SEXH:

[1] YANG N,J1 D G,LI S ].The application of Pearson correla-
tional analysis method in air quality analysis of Beijing-Tianjin-
Hebei region[J]. Agricultural Science & Technology,2015,16
(3):590-592.

(2] ZE#W.EXE RER. ASESRIY X R EE
RE— DU B X 6 [J]. o B 5 8 % 3, 2018, 10
(2):38-44.

[3] ZRE& ZMM, ERLATREFTRBASKH TSN
HHRERE]AESTRERR,2013,38(4) :5-9.

[4] WU D,XU Y,ZHANG S Q. Will joint regional air pollution
control be more cost-effective? An empirical study of China’s

Beijing-Tianjin-Hebei region [ J]. Journal of Environmental
Management,2015,149;27-36.

(5] T, 5,2 REEASTRIDK KB % F mER 1.5
BEf37,2014,42(21) :55-57,

(6] E&,TH LS REATITRBEREWER S kS
L1138 5 54 & & ,2012,37¢5) 1 5-10,

(7] BB RKEAXSERBHRERSMEINL. S EFEIR,
2011-05-25(2).

[8] TONG P F,ZHANG Q R,LIN H M, et al.Simulation of the
impact of the emergency control measures on the reduction of
air pollutants: a case study of APEC blue[J]. Environmental
Monitoring and Assessment,2020,192(2) ;116.

[9] BR.REASERAMYEEHEENLHMHE(D]. L. k
k4, 2013.

(10] REE.ZEMHH, BEVEIN. B T AN TOPSIS B &% 875 K 34

SEITM I ARKIT.2019,50(6) ; 20-24,

[11] BEEERZ,ER. S EFHN TOPSIS BASHEN T
EEl &R —RI R4 01 £ 570, 2012,32(6)
27-31.

[12] ZER B . YKL BT Entropy-Topsis Al 7k 5 4+ 5
EEL)]. g3t 5 53, 2019,35¢18) : 55-58.

(18] HEZR,HMH FFEETFET 46 TOPSIS BB #X
BT AGE T I]. 4 AME, 2016(1) : 50-54.

(141 ZE%,ERH R TL S ETHANE-TOPSIS 2R E
AT Al 3535 S 5500F 40 BF 98 (7). B3 5 MBF Y, 2014, 34
(18).:48-52,

[15] 33572 TF TOPSIS-B ¥ 457 5 A Wik T 4 b 35 35 U ¥F
MrHFEID] KR R Tk k2,2019,

[16] XIE Y J,ZHAO L J,XUE ], et al. Methods for defining the
scopes and priorities for joint prevention and control of air
pollution regions based on data-mining technologies[ J].Jour-
nal of Cleaner Production,2018,185,:912-921,

(17] RFH.BEF . HE, .58 K6 X545 04 VIKOR
ERR PR T RSN 8 01]. 8 TR, 2019(11)
11-14.

[18] ZHAO G F,HUO Y J,ZHANG ZF,et al. Analysis of key en-
vironmental impact factors based on fuzzy clustering and Grey
T’s correlation degree method[]J]. Materials Science and En-
gineering,2019,472.1-8.

[19] L5 0. inAAR € S K 43 M7 3 26 25 &35 Ju v 4k o 9 SR BT
o B % e T 2 7= ok, 2018(4) 1 79,

[20] ZRBE.ZET Bilf IR € 3 840 47 3 B BT A BR S 40 [T 7. A $
L {4 ,2019,40(5) ;35-38.

(F#% 1314 W)
« 1309 .






